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ABSTRACT : PROBLEM TO BE SOLVED: To form a circuit of a low electric resistance and a finely CO 

processible circuit on the same substrate with a smaller number of steps, by — ' 

superimposing a substance having a higher conductivity than crystalline silicon onto a part ^ 

of a gate electrode of a second transistor made of crystalline silicon. ^ 

SOLUTION: Thin film transistors(TFTs) 1 51 , 1 52 and 153 are formed on a substrate 101 ^ 

having an insulating surface, with an underlying film 102 provided between the substrate GD 
and thin film transistors. Gate electrodes 108 and 109 of the TFTs 151 and 152 are made 
of conductive crystalline silicon. On the other hand, a gate electrode 1 50 of the TFT 1 53 is 

made by forming a substance 1 1 3 of high conductivity on conductive crystalline silicon o 

112. Since the gate electrodes 1 08 and 1 09 can be finely processible to an extent of O 
submicron, a peripheral circuit having a high degree of integration can be formed. Since 
the gate electrode 150 has a high conductivity, it can be used for a pixel switching TFT of 
a display circuit of a large area. 
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115 0SWnTFT15 3T$5. 
[0 0 9 8] iiSfe^®SrWr-£.««l 0 1 SrfflSc 

40 iffiiSk^ffi^Wr-5^1 0 1 tUH #7*. 

[0 0 9 9] ^SI^tt5«fil 0 1 

jsDTTft&Bti o 2£\sxmtikmm*xrtv*tii. -? 

7X7CVDS^Ci»3. 1 0 0 nm~2 0 0 nm. 
0 0 nm©JP$JC^fi£T-5. 

[oioo] #.\z. TFT<Di£&m£ts.zmB,&Jkmm 

Sif 3 0 nm~ 3 0 0 nm. 5 0nml:^tt 

so ©^ffiTjgiBg-rs. ^fi£snfei^a^^«. tft 



( 8 ) 
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(Dm&m&m&ttZ 1 0 3. 1 0 4 \Zrt5>-~ 
>tf£tl2>. 

[0 10 2] y-f h&ga&£&.5i&fl;J£i(SISIl 

0 5*. ^XtcvdS. IIMjftfttterc 
lflJ5 0nm~3 0 0 nra, dCCfi 
10 0 nmlC^^T-S. 10 

[0 10 3] &*5, nft^iTFTClf^I^ 

[0104] ^ir, y-r h ««tt*wrs 

iSSttamK*. ^©TFTaiiSttStlSgUg-tK^ 

CuTIl iWXtU. S iH, tPH, 
SrffltifcLPCVDfelCiD, 6 0 Ot:TfiaBIU ^F«3E 

ElJPte. 2 0 0 nm~8 0 0nm 1 »SL<tt3 0 0~ 20 
6 0 0 nm. ::Tli4 0 0nmtLt. 
[0 10 5] ^^7C5g«i:LT«, «, *<5mtg> 3ffi 

-5. 

[0 10 6] iCjfttbtlt 3FM***lD*"*rfc 
[0 10 7] ^IC, »Ilta#i*Xyf>yUT. 30 

attsstty-r h«s 108, io9i. M-a'aty* 

htlSttiTFT 1 5 3 <D^«±W^S14a^ 1 
0 6£#-5. Xy^>yi4, #mg01JT«, CH, hO 

S^ttX^.^SfirS. *SSffi£«BI 1 .0 6 «, 

^jB-Jtssy-r mii 5 otfM&L*imummiz®&-r 

[0 10 8] ^C. ^S-S^y-f htt® 1 5 O&0J& 
te, *>*Jk tU 7y>, ^>if7.7- 40 

[0109] *mmm-e\z. x/t-yfmtz&o. 

0 nm~ 6 0 0 nm, C^ttt3 0 0 nmlCfiSHl/fc. 

[oiio] &jgigi o 7£B£BiLfc&, &>sicjsi;t 50 
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mmm uvjTMmmmtm) *mm-z>. &\z7)v 
sx^AK(ci5^Ttt, &mz®.®tzmmfc<t*fa-tz\ 

E&g&{tBI<Z>BIJ5tt, 1 0 nm~ 1 5 0 nm. 

[0 111] 'A\Z. ^S-^y-f MI4ft5TF 
T 1 5 3 )!|i«^$nSS«±l: U M. 1 OZBtiL? 
i. (HI (A) ) 

[0 112] *C, U-^hl lOSVXi'tLT^S 
■ LOYtZyf^U ^Stt^y-f hTFT 1 5 

i . i'5 2 a<^j£sn*<g«±©&jgigi£±Ti&3c-r 

[0 113] *<D'&. ^Sti^y-f hTFT 1 5 1, 

i 5 2*s«sn5i«t. &jg-3issiy-f h«si 5 

0*^fig$tlS®«tDJiC. Uv'X Mil &Mf&? 
■5. (^1 (B) ) 

[0 114] r<OUi?Xhl 1 l$7X?iLT, 4H 
Ml 0 7 ^Ct?«T^SX^AM<!:ieft«aSlflgl 0 6 

*-«»rx^5=->y, /t*— =>y-r*. -r^*?^. 7 

lyf>m. X^^ttSJSSCtttLT. CI, 
/BC1, /SlCL.ftfflK R I ETfr-pJt. 

[0115] cimc^o, mn&&m?z®Mi&m;m 1 

1 2±f;:&Jga;£^&JB££j£#<fcT£«5»Tl 3 

y-fhtiisojitf^ns. (hi (o ) 

[0 116] Z-ZT-rnVtzJimZ* ^JB-«*y-f h« 

-«{cx5/^>^-rs/tJ&. y-r Mgi 5 oofiws 

itl 1 9&fflffl&&<, y-f h«ffi«fc©figf!i]a<£i;fcV> 

<fc 5 izx*jft-r« £ <h a<-e£-5. 
[0117] *^«fflS-rP8^-rs%^(i, aft*** 

6tfMFtfeK:*V»T<b, ^-*«±JC^ft14a^yY h« 

■5. 

[0 118] y< htil 0 8. 1 0 9. 1 5 0 

*7x^tLT. KftJissBii 0 8sx y ^>yu y 

-f hilfiJiKi 1 4, 115, 116*#5.' 
[0 119] igg^T, V— 7. • HU-f >mSL*Ml&T 

LT&#i!tl2>mnMlZfeCtc'{*>Q.A&ftz>. 
T«, TFT15 1*«Pft^JI/S, TFT 15 2, 1 
5 3*«N5 i v^Jl'S«i:^-2)J:'5lC-r-5. 
[0 12 0] **ig0iJT«. LDD6B« (ffiiSS^^I 



I 
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«6T. y-TF«@l0 8. 1 0 9. 1 50S7Xi'i:L 
*><Dmm&'i^2< (n" , p" ) &-5J:5&7-f h F 

[0121] im f^*--^*^— tf-<h&**m 

JUX^— tl 1 7, 118, 

[o i 2 2] nmn lTfca^fc^, y-r F«Sl 0 10 
8,io 9 (ommzBrfLznitv-i f^*-^*^— y- 
ii7. 1 1 8 <fc o . y-f h«® i 5 o (Dmmizm&z 
nfc-^-f f#*— y-i i 9©***. 

S (itSS) **, V-f F«®1 0 8. 1 0 9£9,-&JR£ 

[0 12 3] d<D/fca6. &\ZMl&2*l2>-Q-'( F£*-;t< 
7.^—- y-1 1 9CDT{MlC^fi£$n^LDD^©^^. 
1M. F^*--H/X^— 1 17.11 8 ©TflJCJgJjgS 20 

£n-5. ^"©iSS*. TFT151. 1 5 2<fc9. TFT 
1 5 3<OM WSffi#tt©fr±£0&£<i:rt*-et*-5. 

[0 12 4] #y-f htSS^St-f F**- 

Jl/X^— t>"£VX^£LT. :*>©*§«##< 
(n* , p* ) &.5«fc'5fc'\b:-F-:7 p £fi : 5. . 

.cin^©-i'^->aAttN^^^;^T 

FTtP^r^^TFT^fS-e^-S.t^fC, 30 
[0 12 5] feSM$y-f h«il 0 8, 1 0 9(C 

[0 12 6] -e©&, U— tf^fc«t0 7r:-;P$fT 

3. c©iSfcJ:t>. i^attasgy-i- F«s*>?§tttt:£ 
n-s. 

[o i 2 7] -coisei/T. m&'&fkm7'< hmmi 

0 8StT5Pft^HTFT 1 5 1 ©V-XSIE1 40 
20v ft*M«I«12 1. h'K>S®12 2, 
LDDlil 2 8*<JgfiK*n-5. 

[0128] i^att^y-f F«ffi 1 0 9 Sft 

SNft^STFT 1 5 2©V-Xi«l 2 3, ^-V 
^1/f^MlOO, HK>®«124, LDDiiJ 

1 2 9jWgfi££*l5. 

[0 12 9] ^JS-S^y-f FttS 1 5 dlftS 

TFT15 3 (^rtUNft^JH) ©V — 

2 5, ftUM«ai2 6. KK>««12 7, 
LDDl«13 0*«*n5. (SI (D) ) 50 
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[0130] *<D&> m 1 ®K«fe^0 130, V-*« 

sx« f u-f >«s 131. 132, sg2 e^«e^ng 1 

3 3. iS3Si«ffi 1 3 4 £. ^©^ffit±0^fi!c-r-5 
[0 1 3 1] Z.<D£.?\Z\sX. JQ— ££±C&<r>T. & 

n-5^iaieIK(DTFTlC^W, &JK-3l3sy-r Ftt& 

FU^X^H^TFTK^t-SCtatT^-S. (0 
1(E)) 

[0132] csu£0]3) nmm2<vtj 
ipf-rs. K2ir*5ViT. 01 tm^n<Dt(Ditm— ©& 

[0 13 3] **JS«»J-Ctt, 0 2 (A) K*5<,>T. y-f 

F*feSBi£fcsiffc»Bii o 5&mmi,ft&. mn&zm 

t^i@Stti$R2 0 lRtf&Jg£te*:K&JB£±fi!c# 

t-rs^K<Djg2 o 2*. &ttm tramtiUTf^K-r 

i>X F 2 0 3 £J&fi£-f (0 2 (A)) 

[0 13 4] ifctc, U>*X F2 0 3m?tLT, & 
B*ttfcK4JB*£j«»fr'**Koflt2 o 2, 

[0 13 5] X^>y«. CuTim fflft. 
©*g£- (7;i/5iigE) Sffl^T^if FX'j/^^fT 

[0136] ^©ig, ssstty-f F««*^-rsfca6 

©Uv>X F 2 0 5 tJMWS. fit, U-i?X F 2 0 5 
— ->if^tltz7)lS.-^A2 0 ill, 
T, iiSS14S5ilK2 0 1 £X-y^>y-T-5. 
[0 13 7] ^Oi^iCLT. igStt^y-f F«ffi2 
0 6. 2 0 7 t. ^JS-S3ey-f F«@2 0 8Sr#«.o 

^coxa«. **S0»J2 tmmx&Zo 
[0138] mmmn *mmmi*> i^-s«±i:7 

^^-^^FU^X^^lHlKi:. lU7-</— 

[0 13 9] I'J7-f ^-v?-fe>-9-|UKtt, 
VF'J^XS^lHlK<t|gi:<. H3g7.-f -y^>yfflTF 
TSftSTi'f^ F 'J ^XIhIKTSS. 

[0 14 0] 7?r^ 77 h U i'X^liBOIffit'f 
Xa<;fcMS 1 2<>^fc*i, y-f F«SS:#««). le^w® 

3&»*#^»©t?, y-f Fsstt, y-r F«^©ii®*<sM 
$-&-s>fe«e>ic«. n%&£i<Dfc^?'< b&mii?*&m 

[0 14 1] ftfi^. lU7-f ^-i?-fe>-9-@K«. 1/ 

4~i/2-r >?-vfrte^rz.tb. nuinxfts&s-rs 
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fztt>\z. mme>m\$ 1 #m (ij<m;HH zmm-tz 
[0142] *njg0ij-c^-r«fi£«. rroioa^ft 

[0 14 3] 03 (a) K. #lHag0iJT*R-r. 

^as^3t^s^©oT * 5rw y v h u i? *a«©± io 

[0144] 03 (a) IC£V>T. iffe^SffiSrWr** 
«3 0 1-hfC. 7£-r-f:/VMJ?X^|p]8&3 5 1 . 
KIslK*Kl!l'r'&fe*0^jaiHlK3 5 4, 
hU^XMx'JT'f *-v-fc>"!t[Hl8§, KlElBS*K«)-r 
-5fcJ6CD^5a^i6lHlK3 5 4 **i8tt<=,nT^5. 

[0145] E3 (b) Kfc^T, j^atta^y-i- k« 

gS*TSTFT3 0 3lt Ti'f^^Vhg^^il 
UT-f *— i/±.>-V-m& 3 5 3©®5gX-f y?->tf&^- 
tH, 7^7^ yvh'J^XIsIBS^^fiKLTtvS,, 20 

[0 14 6] 0 3 (a) <DJljZl!§&I&lElB& 3 5 2 , 

3 5 4 ^fMS^ra^K^Sfc^, UKIhI 

gSKjS^Tte. &ffiM l-C^L^Stt^y-1' hTF 
T£/f§unfc£<J:<^. 

[0 14 7] ^I-W-f htffi^tt'STF 

T30 0IJ, T^^W^VhiJ^XS^lHlBSS 5 \<D 

[0 14 8] 0 3 (b) tC^T, 
«3 0 1±1C, TifiM3 0 2Sr^UT. ^Stta^y-f 30 
M*£t1"'5TFT3 0 3i, ^U-^Mf^ hmm 
Sft5TFT3 0 O&Mf&ZtlT^Z. 

[0 14 9] ^Sii^Mffi^fnTFTSO 
3©#tfiS«. fUSSt&J 1 ©TFT 1 5 1 tf^-Ta&*. £ 
fc, ^S-S3gy-f MIStt5TFT3 0 4©«j£ 
te, HJS^J 1©TFT1 5 3i, ft— 2>. 
Ufc*<^T, TFT 3 0 3. 3 0 0H, *Jg^J2T^b 

fcfPSJxs-efp®-r * ^ £ a* * •£> . 

[0 15 0] iKStta^'r b«S*Wr-STFT3 0 
3tt, ®P B ^^M3 1 4*^-LTKK>«S3 0 Aifi 40 

^tt^ti, ;mi::Bffl*6»Bi3 i 5^lti$is3 

0 5*^^^tlTV^. 

[0151] BSI«S 3 0 5 ±\Z\Z> n SJ#&fHl5i?Jf 
3 0 6, IM#ftS«^S3 0 7. pi^UKSSSte, 
S3tttW3tAI*@S 3 0 9 T«$tl5Jti^iA^ 
mLTf&tfZt\T^Z. 3fcA#*«ffi3 0 9±Kte. ¥fi 
ttffljgffl*6itl&3 1 6*<fStt<=>*-lS. 

[0 15 2] ^JS-S^y-f Hi*tnTFT3 0 
Ott, @W^K3 1 4 4^LTKH>iS3 1 0# 
19:1*6*1, cmcS^*fe^K3 1 5^LT«1I3 50 



4#M¥ 1 1 - 9 7 7 0 5 

••• 18. 

i mmm^nx t>i«@3 1 m. ^H«fegdK 

3 1 6^LT, j£ffi#3BK«#£B]inrr£iS5ii«§3 
1 3lZ&i&2T^Z>. ^ra«feg^3 15, 3 16 

[0 15 3] C©«k5^«lfi£lC«tO, ^-S«±tCT^ 

v-t>vm&\znnz>\ mmu/if 
[oi 5 4] -e-oass, T)i>5.v-2±&<»&my-i hn 

[0155] [fHli£0iJ 5 ] **fifi«S|«, #ii60y 1 T^L 
T, bf^*^^. ya-^jc^^, 

«isg<oe[iiis^s0Tfe-s„ 

[0 15 6] 05 (A) liWAnXia-^ (^E— 

tf;m>tr^-^) t&o, **20oi, #*^gB2 

0 0 2, §&g&2 0 0 3, »ffX'f7f2 0 0 4. 
^Sf 2 0 0 5TMSn5. 

[0 1 5 7] 05 (B). ttv>KV)>hf.fX^H 
T£>9, *fl:2 10 1, — M<om^^M2 1 0 2, 
*«i:5^g51-@^-r-5fcae><0/N*> HSB2 1 0 3T#tfi££ 

[0158] 05 (o itmmmmx&o. *#2 2o 

1, §^ttJ*SB2 2 0 2, ^A*SB2 2 0 3, SSSS 
^§§2 2 0 4, S^7f 2 2 0 5, 7>rt2 2 

[0 15 9] 05 (D) ttfcf-r^^T&O. *fl£2 
3 0 1. 2 3.0 2. «^A*SP 2 3 

0 3. Hf^^-f 2/^2 3 0 4. /t7f'J-2 3 0 5. g 
»g52 3 0 6T«lJ«*tlS. 

[0 16 0] $$Mm 1 

©<gtN»«*{k^^-X?#-5Tfc. 0 5 (A) ~0 5 

(D) tZTRVrc^ 3 fcA* «y T" u ^»^<D^?&s!«astc» 

[0 16 1] 05 (E) BUJiynyiJ^T?*!). 
*{*2 4 0 1 Wg5lC|HS$nfc3tiS2 4 0 2*>e>tH#tlx 
SWMM«S^®2 4 0 3 CDHStSBTKS* • 
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4. iJ7U^^2 5 0 5. 2 5 0 6SIT. — > 

2 5 0 7 tt, IStUTSSSnS. 

[0 16 2] 05 (F) \tyo> hMZfnzsx.i?i?-C& 
0, ##2 5 0 1 tCiJUT, %M2 5 0 2*^W)tttI 
®1!^S«*^B2 5 0 3T'$tffl2ftTmm-?2>o SjS 
3ttt3tt**2 5 0 4JC«fc-3TX^'J->2 5 0 5 tcjgj^ 

[0 16 3] CHJS^J6) **Sfi«3Jtt. *SSC»1 4 TIK^ 
l,1tm— &fa±.\ZT9^:-< h U ^XS^IsJgSt, 

ttfflOiBS/Wl'OJfcfli'aatK'Pl'"*"*. 0 6 K^SS 
0iJ©«^&igtf><g3«9&fl-«0£*-r. 

[0 16 4] *ss0ij4©?«s>'t^;utts^ti : £*-rs 

TV^i->Xfi. TVS1S, -f>^-yhffliiS** 
- v ?- n > hf a - 9 m © a «« * A iz 

[0 16 5] ifc'coiifttfiicnti^T. 0 
6 (a) k. m&n*)v&m-9- i z>s-~hMM^>2 0 

3 0^*t. 2 0 3'lWmA**T»0. 2 0 32ft* 

x u t -r * — v-t & -s . 

[0 16 6] *feft6ro«^*KSgtLT. 06 (B) fc, 

7-v\zm&2 o i o*«-r. 2 o i i*«ffia/^*;PT36 

0, 2 0 1 235{lU7'f ^-yt>tSt*5. ffifflf 
«g#<Ds££§g£xU7<;*-v ? -te>-tf-aB2 0 1 2X» 
g^o, *fc«fl/^JH:t 2 0 l HBfif OISS 

[0 16 7] MIC06 (C) KHfOAaSflDJiMfrSlW 
ffiffl*«gg 2 0 2 0 SriSt*. 2 0 2 1 J&*S£ft/1* 
0. 2 0 2 l^X'JT'f * — >?-fe>.-!J-SBT»S. XUT 
-f 2 0 2 1 CiD. "«*MS©X* • 0®W 

?8£ffi0i&A/"e, ?K*/t^;P2 0 2 1 CSSl/fcO. SI 
#8M«MBit C C *l S * * * * <£ -5 »* 

[0 16 8] nt&M4\Z7riV1t'f *-5Hz>1*— &M<Z> 
[0 16 9] 

[*woss*] ^mmmizmyr:T^mm\z^o. m—& 
«±tc*3t>x, y-r h«s<o^iffljpxtt*<*4e)e>nsiHi 
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[0 17 0] #^i!ffl@KB8*CD5!9!l;:c};0, 7?f-f^ 
vHJ*AS^*Ih1»£, MflBB. MPU (v-f^o 
^Ot7^>^-yh) . *^'J (DRAM, SRA 
M, E P ROM, E E P ROM, 77y>a/fU. 5fi 
Jftt^t'J (FRAM) ) , -f ^-t>U\ AW* 
SIS. A iT1-u&) /D (yS^JW-SfcttD/A* 

10 [0 17 1] -5-LT, y-^AtB*, IS 

•5. 

[0172] ^^jaa^-rw^wy-f f-«ffi©#tj£tt, * 

20 SOI (i/U3>-t>"f»al'-i') 

[0 17 3] Tir^-f ^TK'J^X«*B» 

y-f KA^ojfii. *<b*RF*, A»*ta**ff5nt 
**. 

[0 1 ] JHIi«<Dl«l8*J:rW«I8twtH. 

30 [02] ^mwoftmjim&Tjk-Tmo 
[03] niMiottjftSac-rB. 

[0 4] t*o#S!lS«St0. 

[05] *mmm\zm7fi-r*&m<Di&mw&7ji-rm. 
[0 6] *wi«KHsr*«?ii©i&H«i*S'rB. 

i o i &m 
102 Tmm 

1 0 8 tt»tt^*y-f h 

109 is»tta*y-f h 

40 112 ttAttS* 

1 1 3 *JB*fcttK**S3EriE»fr*«« 
117, 118, 119 H9*-;W^-* 
128, 129. 130 LDDMJS 

150 ^js-a^y-r h 

1 5 1 i^S14«^y-f h -5 TFT 

i 5 2 jKatta^y-Y h stt^ tft 

153 £R-3i#y-f h**T*-*TFT 
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